Induction of oligodendrocyte differentiation from adult human fibroblast-derived induced pluripotent stem cells.
Induced pluripotent stem cells (iPSCs) prepared from somatic cells might become a novel therapeutic tool in regenerative medicine, especially for the central nervous system (CNS). In this study, we attempted to induce O4-positive (O4(+)) oligodendrocytes from adult human fibroblast-derived iPSCs in vitro. We used two adult human iPSC cell lines, 201B7 and 253G1. 201B7 was induced by four-gene transduction (oct4, sox2, klf4, c-myc), and 253G1 was induced by three-gene transduction (oct4, sox2, klf4). We treated these cells with two in vitro oligodendrocyte-directed differentiation protocols that were optimized for human embryonic stem cells. One protocol used platelet-derived growth factor as the major mitogen for oligodendrocyte lineage cells, and the other protocol used epidermal growth factor (EGF) as the mitogen. Although the differentiation efficiency was low (less than 0.01%), we could induce O4(+) oligodendrocytes from 253G1 cells using the EGF-dependent differentiation protocol. This is the first report of the in vitro induction of oligodendrocytes differentiation from human iPSCs.